The main aim of this research is to introduce the relationship between the topic of coding theory and the projective plane of order four. The maximum value of size code M over finite field of order four and an incidence matrix with the parameters, n (length of code), d (minimum distance of code) and e (error-correcting of code) have been constructed. Some examples and theorems have been given.
Introduction
The subject of this research depends on themes of Projective geometry over a finite field, Group theory, Field theory, Coding theory. The brief history of this theme is shown as follows. All theorems and definitions of the research are taken from James Hirshfeld [1] . In 1986, R. Hill [2] studied A first course in coding theory. In 2010, N. A. M. Al-Seraji [3] showed the arcs in projective plane of order seventeen. In 2011, B. A. Al-Zangana Emad [4] described the arcs in projective plane of order nineteen. In 1998, Hirschfeld 
Background
The following results are interesting to area of research.
Theorem (2.1) [1].
A − ( , , 2 + 1) − satisfies:
is a subspace of a vector space over a finite ( , +,•) if and only if:
(i) is a nonempty subset of ( . . ≠ ⊆ ). (ii) is closed under the binary operation + defined on ( . . + ∈ ). (iii) is closed under the scalar multiplication defined on × ( . . • ∈ ∀ ∈ and ∀ ∈ ).
Definition (2.3) [5]:
Let ( ) = − −1 −1 − ⋯ − 0 be a monic polynomial of degree ≥ 1 over . Its companion matrix ( ) is given by the × matrix With select the points in (2, 4) such that the third coordinate equal to zero, this means belong to ℓ 0 = ( ) such that ( ) = = for all t in 4 \{0} therefore, and with = , = 0,1, … ,20, we obtain ℓ 0 = {0,1,4,14,16}
Remove this, ℓ = ℓ 0 ( ) = ℓ 0 ( 0 1 0 0 0 1 2 2 ) , = 0,1, … ,20
The lines of (2,4) are: In the following theorem the parameters , , are constructed. Theorem (3.1). The projective plane of order four is a code with a parameter [ = 21, ≤ 4 17 , = 5].
Proof:
The plane 4 has an incidence matrix = ( ),where 0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20 ℓ 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
